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Abstract: Honey’s significant contribution to the treatment of several pathologies is well recognized by both 
traditional and modern medicine. Among the natural bee products; the honeydew honey is mentioned especially 
for its high antioxidant activity (Vela et al.; 2007) and also for its antimicrobial potency (Niculae et al.; 2008). 
The aim of this study was to investigate the effects of two types of honeydew honey on avian leukocytes in vitro 
reactivity by performing the leukocyte blast transformation test. These honeys were evaluated individually and 
also in combination with four alcoholic extracts obtained from Hippophae rhamnoides; Thymus vulgaris; 
Calendula officinalis and Echinaceea angustifolia. Evaluating statistically the data; we observed that the 
stimulatory effect determined by the honeydew honey sample is comparable to those exhibited by Calendula 
officinalis and also Hippophae rhamnoides; well known in literature. The in vitro evaluation of two honeydew 
honey samples; carried out using the blast transformation test; indicated a possible stimulatory influence on the 
avian leukocytes growth capacity. Further in vitro and also in vivo assays are required in order to consider this 
bee product as an immune modulator agent. 
  
INTRODUCTION 
 
Honey’s significant contribution to the treatment of several pathologies (allergies; 
anemia; bacterial conjunctivitis; dermatitis and gingivitis; gastric or peptic stomach ulcers etc) 
is well recognized by both traditional and modern medicine as a multitude of in vivo and in 
vitro studies reported honey’s great therapeutic potential due to its antimicrobial; antiviral and 
antifungal (Cooper et al.; 1999; Bogdanov; 1983); antioxidant; anti-inflammatory and 
healing-promoting properties (Tonks et al.; 2007; Rossiter et al.; 2006; Postmes et al.; 1997). 
The honey’s benefic effects on healing process appears to be related to its influence on the 
wound environment (by controlling the cutaneous microflora) and also to ability to modulate 
the immune response (Rossiter et al.; 2006).  
Among the natural bee products; the honeydew honey is mentioned especially for its 
high antioxidant activity (Vela et al.; 2007) and also for its antimicrobial potency (Niculae et 
al.; 2008). 
The aim of this study was to investigate the effects of two types of honeydew honey 
on avian leukocytes in vitro reactivity by performing the leukocyte blast transformation test. 
These honeys were evaluated individually and also in combination with four alcoholic 
herbal extracts obtained from Hippophae rhamnoides; Thymus vulgaris; Calendula officinalis 
and Echinaceea angustifolia. These herbal products; especially Calendula officinalis and 
Echinaceea angustifolia are mentioned in literature for their intense immune modulating 
potential. 
. 
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MATERIAL AND METHODS 
 
The investigation regarding the immunomodulatory effect of honeydew honey was 
carried out by the leukocyte blast transformation test on whole blood cultures; the micro 
method as described previously by Spinu et al. This method allows the measurement of the in 
vitro reactivity of mononuclear cells to sensitizing (in vivo encountered) antigens. Cell growth 
was quantified by means of the glucose consumption technique. Part of the blood sample 
(100·ml) was diluted with four times the amount of RPMI 1640 medium supplemented with 
10% fetal bovine serum; 50 IU/mL penicillin and 100 µg/mL streptomycin. The mixture was 
distributed in wells of a 96-sterile-wellplate (100·ml per well). Eighteen variants were tested 
once for each blood sample; namely (1) control (untreated blood culture); (2) 
phytohaemagglutinin-M (PHA) (1·µl per well) treated culture; (3) lippopolysaccharides (LPS) 
(1·µl per well) treated culture; (4) alcohol (2.5·µl per well) treated culture; (5–6)  honeydew 
honey sample 1 and respectively; sample 2; treated culture; (7-10) alcoholic extracts of 
Hippophae rhamnoides; Thymus vulgaris; Calendula officinalis and Echinaceea angustifolia 
(2.5·µl per well) treated cultures; (11-14) honeydew honey sample 1 + alcoholic extracts of 
Hippophae rhamnoides; Thymus vulgaris; Calendula officinalis and Echinaceea angustifolia 
(2.5·µl per well) treated cultures; (15-18) honeydew honey sample 2 + alcoholic extracts of 
Hippophae rhamnoides; Thymus vulgaris; Calendula officinalis and Echinaceea angustifolia 
(2.5·µl per well) treated cultures . 
The specified quantities of PHA; LPS and alcoholic extracts were established when 
using the same technique during preliminary studies as being the most effective in vitro for 
the tested specie (Spinu et al.; 1999). The cultures were incubated for 48·h at 37.5°C and 5% 
CO2. Glucose concentrations were measured in the initial medium and in all variants at the 
end of the incubation period; using a standard (100·mg·dl–1) glucose solution; by means of an 
orto-toluidine colorimetric test. To do this; 12.5·ml of the cultural supernatant were 
transferred to 0.5·ml of orto-toluidine reagent; boiled for 8·min; cooled suddenly in cold water 
and read in a spectrophotometer at 610·nm wavelength (Unico 2100; United Products 
Instruments; Inc.; Dayton; NJ; USA); using the reagent as a blank. The transformation index 
(TI) was calculated as follows: TI % = [(MG–SG)/MG]*100; where TI = blast transformation 
index; MG = glucose concentration in the initial culture medium and SG = glucose 
concentration in the sample after incubation. The data were statiscally processed and the 
different values obtained for the tested variants were analyzed using t-Student test. 
 
RESULTS AND DISCUTIONS 
 
As the figure 1 indicates; the values obtained for the transformation index (TI) were 
negative only in case of the Thymus vulgaris; mixture Thymus vulgaris and honeydew honey 
sample 1; mixture Thymus vulgaris and honeydew honey sample 2; mixture Calendula 
officinalis and honeydew honey sample 2 and also mixture Echinaceea angustifolia and 
honeydew honey sample 2; treated cultures; suggesting that Thymus vulgaris alcoholic 
extracts acted inhibitory upon the cell cultures each time that it was evaluated; regardless it 
was tested individually or in combination with a honeydew honey sample. On the other hand; 
concerning the majority of the variants that proved to be able to induce an stimulating effect 
on the leukocytes growth; it is obvious that the level of mentioned biological effect can not be 
considered very high; as the differences between them; established by t-Student test; cannot 
be included in the significant category (p>0;05).  
Still; when evaluating statistically the data; we observed that the stimulatory effect 
determined by the honeydew honey sample 1 (experimental variant no 5) is comparable to 
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Calendula officinalis and also Hippophae rhamnoides stimulatory potential; well known in 
literature for this ability. Between theirs transformation index values (40;48 %; 33;39 % and 
respectively; 33;73 %) there is no statistically significant difference; denoting the potency of 
the honeydew honey sample 1 in manifesting the stimulatory effect on the avian leukocytes 
proliferation. 
 
Fig. 1. Values of  transformation index (%) obtained for the tested variants 
 
Also; the same manner of action was noticed when assessing the same honeydew 
honey sample in combination with Calendula officinalis (experimental variant no 11) and 
with Hippophae rhamnoides (experimental variant no 13); but to a smaller extent; as the 
values for the transformation index are reduced compared to the first mentioned.  
Interestingly; the influence of the two honeydew honey samples on the avian 
leukocytes growth capacity are totally different; while the first one has the ability to 
determine a stimulatory effect comparable to those of the Calendula officinalis and also 
Hippophae rhamnoides alcoholic extracts; established in several in vitro and clinical studies 
(Jimenez-Medina et al.; 2006; Wilasrusmee et al.; 2002; Amirghofran et al.; 2000; Spinu et 
al.; 1999). While the sample no 1 has a plainly expressed immunomodulatory potential at 
least concerning the avian leukocytes; the sample no 2 determines by contrast a drastic 
reduction of the cell proliferation; both tested individually and as mixture with all the tested 
alcoholic herbal extracts. This discrepancy in manifesting the biological potential may be 
related to the different chemical composition as there are a multitude of honeydew honey 
vegetal sources. 
The positive effect on the avian leukocytes proliferation observed in this research only 
for one honeydew honey sample is relatively in contradiction with current literature data. 
There are no many reports in this matter; but all of them suggest that the immune stimulating 
potential can be attributed to the honey in general. 
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CONCLUSIONS 
 
The in vitro evaluation of two honeydew honey samples; carried out using the blast 
transformation test; indicated a possible stimulatory influence on the avian leukocytes growth 
capacity. Further in vitro and also in vivo assays are required in order to consider this bee 
product as an immune modulator agent. 
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